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The Proposed Decision and Need 
To maintain the continuity of TVA Fossil power facilities as generating assets and ensure 
that air emissions reductions from these plants continue to contribute to TVA system-wide 
targets for reduction in emissions of nitrogen oxides (NOx), TVA must decide 1) whether 
or not to rejuvenate or replace catalyst used in the Selective Catalytic Reduction (SCR) 
systems at seven TVA plants over the next few years; and 2) to select a method or 
methods for doing so, if rejuvenation or replacement is the chosen route. 

Background 
In order to meet Title 1 Clean Air Act requirements for ozone for which Nitrogen Oxides 
(NOx) are a precursor, TVA has installed and operates Selective Catalytic Reduction 
(SCR) systems at seven of TVA’s fossil plants for the purpose of reducing emissions of 
NOx by as much as 90 percent.  Nineteen SCRs have been installed or are under 
construction at the following seven plants:  Allen (ALF) Units 1-3; Bull Run (BRF) Unit 1; 
Colbert (COF) Unit 5; Cumberland (CUF) Units 1-2; Kingston (KIF) Units1-8; Paradise 
(PAF) Units 1-3; and Widows Creek (WCF) Units 7-8.  All of the SCR systems installed at 
the identified plants to date have been what are termed “high dust” SCRs, i.e., the SCR is 
installed upstream of the electrostatic precipitators in the flue gas flow.  Operation of these 
SCR systems allows TVA to meet its system-wide NOx-reduction goals and to continue 
operation of the fossil plants as TVA generating assets. 
 
SCRs at the various fossil power facilities were installed or have been under construction 
between 1999 and 2004.  Over time the catalyst used in the SCR systems declines in 
effectiveness for removing NOx.  The vanadium pentoxide catalyst currently has an 
operational life expectancy of approximately 18-20,000 hours of effective operational use.  
In order to maintain the NOx-removal effectiveness of the SCR systems, catalyst must be 
either replaced, or the existing catalyst cleaned, rejuvenated and possibly regenerated at 
intervals.  It is anticipated that over time, the selected method or methods among the 
proposed action alternatives would become intermittent, routine maintenance on the SCR 
systems. 
 
The environmental reviews for the original installation of SCR systems (see next section) 
assumed that catalyst disposal would be managed by a catalyst contractor in compliance 
with applicable regulations.  In those EAs TVA envisioned that services for replacement of 
catalyst would include acceptance and ownership of the used catalyst by the vendor.  The 
current vendor will not accept such ownership.  Additionally, it was identified in those EAs 
that the waste materials (used catalyst) might be hazardous in nature.  If hazardous, TVA  
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would have responsibility for proper disposal, and if TVA became the custodian of any 
hazardous waste associated with the catalyst, a qualified hazardous waste disposal facility 
would be used for ultimate disposal.  The EAs did not explicitly state what would be done 
should the used catalyst be characterized as non-hazardous.  The Material Safety Data 
Sheets (MSDSs) for the SCR system catalyst, as well as those for the detergent cleaner 
and rejuvenation chemicals, are included as Appendix A to this EA.   
 

Other Pertinent Environmental Reviews and 
Documentation 
Environmental reviews pertinent to the installation and operation of the SCR systems at 
TVA fossil plants were documented in: 
 
Paradise Fossil Plant Units 1, 2, and 3 Selective Catalytic Reduction Systems for Nitrogen 
Oxide Control – Environmental Assessment (EA) and Finding of No Significant Impact 
(FONSI), January 1999.  Tennessee Valley Authority 
 
Cumberland Fossil Plant Units 1 and 2 Selective Catalytic Reduction Systems for Nitrogen 
Oxide Control – EA and FONSI, December 2000.  Tennessee Valley Authority 
 
Allen Fossil Plant Units 1, 2 and 3 Selective Catalytic Reduction Systems for Nitrogen 
Oxide Control – EA and FONSI, March 2001.  Tennessee Valley Authority 
 
Widows Creek Fossil Plant Units 7 and 8 Selective Catalytic Reduction Systems for 
Control of Nitrogen Oxide – EA and FONSI, July 2001.  Tennessee Valley Authority. 
 
Bull Run Fossil Plant Unit 1 Selective Catalytic Reduction System for Nitrogen Oxide 
Control – Final EA and FONSI, April 2002.  Tennessee Valley Authority 
 
Kingston Fossil Plant Units 1 through 9 Reduction Systems for Nitrogen Oxide Control - 
Final EA and FONSI, May 2002. Tennessee Valley Authority 
 
ALF Reroute Proposal, (Yeager to T. E. Jamison and S. E. Barnes, 10/11/2002), Letter to 
files. 
 
Colbert Fossil Plant Units 1 Through 5 Reduction Systems for Control of Nitrogen Oxides 
– Final EA and FONSI, February 2003.  Tennessee Valley Authority 
 
Kingston Fossil Plant Units 1 through 9 Reduction Systems for Nitrogen Oxide Control – 
Final Supplemental EA and FONSI, March 2003. Tennessee Valley Authority 
 
Replacement of Catalyst for Selective Catalytic Reduction of NOx at Allen Fossil Plant Unit 
2, Final EA and FONS, August 2004.  Tennessee Valley Authority 
 

Permits, Permit Modifications and Notifications Required 
Under RCRA, a one-time notification to the appropriate agencies would be necessary for 
the elementary neutralization process described in the wastewater section.  The use of 
TRI chemicals would be reported under requirements of the Emergency Planning and 
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Community Right to Know Act.  If off-site solid waste disposal is used for the replacement 
of catalyst logs or the loose ash vacuumed from the catalyst logs, a solid waste application 
to the appropriate landfill would be necessary. 
 
For the no action alternative and the in-situ catalyst replacement option there are no 
specific water related permitting requirements.  It is recommended to provide the water 
regulatory agency a courtesy notification to document the activity as a minor additional 
source of wastewater.   For the in-situ catalyst regeneration option using sulfuric 
acid/vanadyl oxalate and the ex-situ process option, which utilizes an oxalic acid solution, 
the existing NPDES water discharge permit would require modification to ensure that the 
additional chemical contaminants and the associated activities are covered by the permit. 
 

Alternatives 
TVA is considering the No Action and four Proposed Action alternatives for rejuvenating or 
replacing portions of the SCR system catalysts for the seven identified fossil power 
generating facilities.  These alternatives were developed from vendor responses to a TVA 
Request for Proposals (RFP) issued in June 2004 for catalyst cleaning, rejuvenation and 
regeneration services at TVA facilities. 
 
The specific nature of deactivation of the SCR catalyst may vary between fossil plants, 
thus favoring one method of replacement or rejuvenation over another at different plants.  
Among the rejuvenation alternatives, determination of the appropriate cleaning, 
rejuvenation and/or regeneration process would be based upon the particular catalyst 
deactivation mechanisms at the specific plant.  As only the SCR for ALF Unit 2 has 
undergone its first cycling through maintenance of the catalyst, the site-specific nature of 
deactivation cannot be determined for the other facilities until just prior to the time the 
catalyst would need replaced or rejuvenated.  The analyses in this EA bounds the 
potential for impacts from selection of any of the three action alternatives considered 
herein.  At the time a specific catalyst management action is to be taken at a particular 
facility, any site-specific issues would be addressed and documented via the appropriate 
level of environmental review (most likely a categorical exclusion checklist {CEC}) tiered 
from this EA. 

For the plants having SCRs with bypass capabilities (i.e., BRF, CUF 1-2, PAF 1-3 and WC 
7-8), the units would presently not necessarily need to be in outage or shut down while 
work was conducted.  The SCRs at ALF 1-3, CO5, KIF 1-8 (Appendix Table C-1) do not 
have systems that allow flue gas to bypass when the SCR is out of service (i.e., to 
manage the SCR catalyst under all action alternatives the unit must be in outage or shut 
down).  For both plants with bypass and those without bypass capability, catalyst 
management would occur during non-ozone season. 

The SCRs are presently operated only during the ozone season (May to September).  
After about 2010, it is likely that TVA would consider operating the SCRs year around in 
order to meet targets for further reduced NOx levels.  At that time, even the units with 
bypass capability may need to be in outage for the SCR catalyst management.  The 
activities required for alternatives including replacement or rejuvenation of catalyst would 
be integrated and coordinated with other scheduled outages to the extent possible under 
all these operating scenarios in order to avoid outages specially designated for catalyst 
management. 
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Alternative A - No Action 
Under the No Action Alternative TVA would not replace or rejuvenate the SCR catalyst.  
Over time the catalyst would no longer be effective at reducing NOx to the target levels 
needed to maintain compliance with Clean Air Act requirements.  TVA would need to 
address NOx reduction targets through installation of such systems at other facilities, or 
purchase of NOx emission credits.  The No Action alternative is inconsistent with TVA’s 
stated purpose and need of maintaining the continuity of its fleet of fossil power plants as 
generating assets, maintaining compliance with air regulatory compliance requirements for 
those facilities, and continuing their contribution to attainment of TVA’s system-wide NOx-
reduction targets. 
 

Proposed Action Alternatives  

Alternative B - Replacement of SCR Catalyst 
Under this alternative, during an outage catalyst elements (logs – Appendix Figure B-1) in 
the catalyst modules (Appendix Figure B-2) would be replaced in one (1) layer of the SCR 
systems without removing the modules from the reactor.  The catalyst would be vacuumed 
to remove ash prior to removal of the catalyst elements.  A contractor would be 
responsible for removal, handling and reinstallation of catalyst modules, equipment set-up, 
take down and removal; and executing the work within the stipulated time frames.  The 
vendor predicts that the life expectancy for effective catalyst activity would be extended to 
24,000 service hours.  The replacement of spent catalyst would be carried out during 
scheduled outages (see previous discussion under Alternatives).  Based upon the number 
of modules per plant and scaling from the recent experience at ALF Unit 2, it is estimated 
the process execution time would range from 5 to 36 days for the various plants.  The 
contractor would have from ten to twenty people on-site at any one time for set up and to 
conduct the work.  Truck deliveries for materials, set up and conducting the process would 
be fewer than twenty.  The number of modules involved by plant each time the catalyst is 
replaced is shown in Appendix Tables C-1 and C-2.  Depending upon fossil plant, trips of 
a standard dump truck required for disposal of spent catalyst would be between 10 (ALF) 
and 90 (CUF) per layer (one outage). 
 

Alternative C - Rejuvenation of SCR Catalyst - On-site, In-situ 
For the on-site, in-situ alternative, at any one outage one layer of the system (90-360 
modules) would be rejuvenated with the catalyst modules (Appendix Figure B-1 and B-2) 
remaining in the reactor.  The rejuvenation of catalyst would be carried out during 
scheduled outages (see previous discussion under Alternatives).  The process execution 
time would vary from plant to plant and, to the extent possible, be coordinated within 
outages scheduled for other purposes.  Based upon the number of modules per plant and 
scaling from contractor performance estimates for conducting similar work at ALF that 
were provided in response to a TVA Request for Proposals (RFP), it is estimated the 
process execution time would range from 5 to 36 days for the various plants.  The 
contractor would have ten to twenty people on-site at any one time to set up for and 
conduct the work.  Truck deliveries for materials, set up and conducting the process would 
be fewer than twenty. 
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Catalyst would be restored to 85-90 percent of original catalyst activity.  The in-situ 
rejuvenation process would be as follows: 

• Ash would be vacuumed from the catalyst 
• Each module would be washed with once-through de-ionized (DI) water for 5-10 

minutes at a rate of 190 gallon/minute (950-1900 gallons/module) 
• Each module would then be washed with recirculated 3 percent by weight H2SO4 

and DI water solution for 25 minutes (total of 530 gallons of solution/module) 
• An alternative to the previous step is that DI water-only may be used if it is 

determined that the acid solution is not needed to attain adequate treatment 
• A second recirculation treatment with vanadyl oxalate (V2C2O4) solution (MSDS in 

Appendix A) may be conducted to regenerate the catalyst.  It is believed that this 
step would not be required to attain the desired restoration of 85-90 percent 
catalyst activity, but is included in the event that additional catalyst analysis at the 
time of rejuvenation indicates that it is needed to finalize the process. 

 
The overall process for in-situ rejuvenation would be as appears in Figure 1.  Examples of 
spray headers (Appendix Figure B-3), catch basins and collection tanks appear in 
Appendix B.  Where applicable (more than one layer) the process would be repeated for 
an additional layer of catalyst at subsequent outages. 
 

Alternative D - Rejuvenation of SCR Catalyst - On-site, Ex-situ 
For the on-site, ex-situ alternative, one layer of the system (90-306 modules, Appendix 
Figures B-1 and B-2) would be rejuvenated with the catalyst modules removed from the 
reactor.  The rejuvenation of catalyst would, to the extent possible, be coordinated within 
scheduled outages (see previous discussion under Alternatives).  The process execution 
time would vary from plant to plant.  Based upon the number of modules per plant and 
scaling from contractor performance estimates for conducting similar work at ALF that 
were provided in response to a TVA Request for Proposals (RFP), it is estimated the 
process execution time would range from 8 to 48 days for the various plants.  The 
contractor would have ten to twenty people on-site at any one time to set up for and 
conduct the work.  Truck deliveries for materials, set up and conducting the process would 
be fewer than twenty. 
 
Catalyst would be restored to 90-95 percent original catalyst activity.  A temporary mobile 
washing plant would be established at the plant in close proximity to the SCR components 
and within the existing area of the plant infrastructure previously disturbed for construction 
of the power plant.  This set up would include tanks to conduct the acid and rinse washes, 
those tanks necessary to capture the wash wastes and ancillary support equipment such 
as a small lift crane to move the catalyst modules into and out of the wash and rinse 
tanks.  Selection of the site for the temporary set up would be coordinated with the 
appropriate Program Administrator (Environment) for the specific plant and the appropriate 
Best Management Practices (BMPs) identified in the Categorical Exclusion Checklist 
tiering off this Environmental Assessment.  The ex-situ rejuvenation process would be as 
follows: 

• Loose ash would be vacuumed from the modules 
• Each module would be prewashed with a solution of city water and detergent (see 

MSDS in Appendix A) 
• Each module would then be washed in 2 percent by weight oxalic acid solution 
• Rinsed with city water 



Recirc Tank Once Thru Tank
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Figure 1. On-site In-situ
Rejuvenation Process
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• Dried, and  
• Re-installed 

 
Detergent concentration will be approximately 250ml per basin (based on a basin volume 
of 10m³) so the concentration will be in the range of 0.0025-0.003 percent volume.  The 
overall process for on-site, ex-situ rejuvenation would be as appears in Figure 2.  At the 
time of rejuvenation, additional catalyst analysis may be needed to finalize the process.  
Where applicable (more than one layer) the process would be repeated for an additional 
layer of catalyst at subsequent outages. 
 

Alternative E – Delayed Rejuvenation of SCR Catalyst On-site, Ex Situ 
and Interim Replacement with New Catalyst 
Alternative E involves elements of Alternatives B and D.  For Alternative E, 1) the catalyst 
modules from one layer would be removed, temporarily held for a period of time 
(potentially until the next replacement/rejuvenation cycle for that particular or another 
catalyst layer, i.e., perhaps as long as two years), rejuvenated for re-use using the on-site, 
ex-situ process, and then re-installed in an SCR at the next replacement cycle; and 2) new 
catalyst modules would be installed to replace the layer of catalyst removed for delayed 
rejuvenation.  During the holding period, it is anticipated that the removed catalyst would 
undergo additional testing to improve techniques for rejuvenation.  The removed catalyst 
would be held for re-use in a stable environment (e.g., at ambient temperatures, but 
protected from the elements), such as in temporary or permanent on-site storage 
structures.  Adequate storage facilities are either pre-existing or would be constructed on 
pre-disturbed areas (such as those heavily re-contoured for original construction of the 
plant).  In the event that such is not the case, prior to TVA taking action, at that time 
environmental review under NEPA will be conducted for identifying and evaluating any 
such proposed structures. 
 

Activities Common to all Proposed Action Alternatives 
Although two of the proposed action alternatives do not require major replacement of 
catalyst logs, damaged logs may be replaced if necessary.  In this event, due care will be 
taken during removal of the logs to not break or otherwise crumble the used catalyst logs 
and modules, and therefore, minimize the potential for fugitive dust.  While handling used 
catalyst, workers will wear respiratory protection to prevent inhalation of the minor, 
insignificant amount of dust or fines that could be generated during removal and handling.  
The contractor shall address specific Industrial Hygiene issues in the site Work Safety 
Plan. 
 
Ash entrained on or in the catalyst is exempt from hazardous waste determination under 
the Bevill exemption at 40 CFR 261.4(b)(4) when co-managed and co-disposed through 
an ash handling system.  A sample catalyst log from ALF (with 15,000 hours of service) 
was tested at TVA’s Environmental Chemistry Laboratory (EC) to determine waste status.  
A representative sample of the spent catalyst log with entrained ash was taken.  The 
results of this testing showed that this waste was not RCRA hazardous waste.  Although 
the individual characteristics (coal type burned; number of hours of operation) may vary 
from plant to plant, this analysis indicates that we do not anticipate the logs being 
hazardous.   
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However, as a precaution should the logs be removed for disposal a representative 
sample will be taken in order to make a determination of waste characteristic (i.e., non-
hazardous or hazardous).  The analysis will be conducted by TVA’s EC Lab in 
Chattanooga or TVA-designated equivalent laboratory (analyzing for TCLP Metals with the 
Inorganic Underlying Hazardous Constituents at non-wastewater detection levels).  The 
results of these analyses shall be sent to FPG-Environmental Affairs for future 
determinations utilizing process knowledge.  
 
Should TVA be a co-generator or generator of hazardous waste associated with the 
replacement of catalyst, a qualified hazardous waste disposal facility that is on TVA’s 
Environmental Restricted Awards List (ERAL) at the time of the project would be used for 
the ultimate disposal. 
 

Other Alternatives Not Considered in Detail 
The option of ex-situ, off-site rejuvenation of catalyst is currently substantively more 
expensive than other comparably-effective methods available, did not take advantage of 
existing facilities or capabilities, and had greater potential for environmental impacts than 
the proposals currently under evaluation, so was eliminated from further detailed 
consideration in this review.  However, TVA may re-evaluate the applicability of this option 
at some future date.  In that event, the appropriate environmental review will be completed 
at that time. 
 

Affected Environment and Evaluation of Impacts 
An interdisciplinary team of TVA project, resource and technical specialists reviewed the 
potential direct, indirect and cumulative effects of the proposed options for rejuvenation or 
replacement of catalyst in the SCR systems from the seven identified fossil plants.   
 
Because of 1) nature of the proposed project work; 2) the location of the actions within the 
existing plant infrastructure, 3) small, on-site contractor staff required for completing the 
proposed work 4) features incorporated into the design of the proposed action 
alternatives, and 5) commitments and mitigation measures incorporated for disposal of 
solid and hazardous waste and on-site treatment of wastewater, there is only a minor 
potential for even insignificant impacts to the following resource areas:  terrestrial ecology, 
wetlands, floodplains, land use, visual aesthetics, and noise, surface water, aquatic 
ecology, groundwater quality, and transportation.  No potential for effects to protected or 
sensitive species or to archaeological and historic resources was identified.  Under the No 
Action alternative, over time, emission of NOx from the identified fossil plants would 
increase until the affected units would need to derate or cease operation to maintain 
compliance with air regulatory requirements.  No action is not a viable alternative to 
address TVA’s stated purpose and need. 
 
The only areas in which potential impacts were identified from the proposed actions were 
for air quality, handling and disposal of solid and hazardous waste and management of 
wastewater. 
 



 10 

Air Quality 

Resource Description 
The air quality in the vicinity of ALF, BRF, COF, CUF, KIF, PAF, and WCF is generally 
good, with most areas in which the plants are located currently in compliance with all 
National Ambient Air Quality Standards (NAAQS).  Regionally, air quality is also generally 
good.  However, for some areas, attainment of the 8-hour ozone standard of 80 parts per 
billion (ppb) has been more difficult to achieve.  Anderson County, Tennessee, where BRF 
is located and Shelby County, Tennessee, where ALF is located have been designated in 
nonattainment of the 8-hour ozone standard; however, the latest 2004 ozone data shows 
that Anderson and Shelby counties will likely meet the 8-hour ozone standard.  In addition, 
some areas could experience periods when fine particulate concentrations will be above 
the recently adopted annual PM2.5 standard.  EPA has designated Anderson County, 
Tennessee, where BRF is located, a portion of Roane County, Tennessee, where KIF is 
located and a portion of Jackson County, Alabama, where WCF is located as being in 
nonattainment of the PM2.5 standard.   
 

Alternative A – No Action Impacts 
Under the No Action Alternative, current air quality levels in the vicinity of ALF, BRF, COF, 
CUF, KIF, PAF, and WCF is expected to continue.  States are required to develop State 
Implementation Plans that will assure that all areas will achieve and maintain attainment 
with the NAAQS by the required attainment date.  The no action alternative will have no 
impact in Anderson and Shelby county ozone nonattainment areas since BRF and ALF 
have installed best available control technology for controlling emissions impacting ozone. 
 

Alternative B – Replacement of SCR Catalyst Impacts 
Under this alternative catalyst elements (logs) would be removed from the catalyst 
modules, and new elements would be installed.  The catalyst would be vacuumed to 
remove ash prior to removal of the catalyst elements.  Air pollutant emissions resulting 
from this action are vehicle emissions associated with the delivery of catalyst and transport 
of used catalyst for disposal.  Truck deliveries for materials, set up and conducting the 
process would be fewer than twenty.  The number of modules involved by plant each time 
the catalyst is replaced is shown in Appendix Tables C-1 and C-2.  Depending upon the 
fossil plant, trips of a standard dump truck required for disposal of spent catalyst would be 
between 10 (ALF) and 90 (CUF) per layer (one outage).  These emissions are temporary 
and transient and would not have a significant impact on air quality.  
 

Alternative C – Rejuvenation of SCR Catalyst – On-Site, In-Situ Impacts 
Under this alternative the catalyst remains in the SCR structure and is vacuumed to 
remove ash and then washed with de-ionized (DI) water and may be washed with 3 
percent by weight H2SO4 and DI water solution and/or vanadyl oxalate (V2C2O4) solution 
as needed.  The vacuuming of dust from the catalyst will be done with equipment 
equipped with bagfilters to prevent the discharge of dust particles during this activity.  
Since the catalyst is in the SCR structure enclosure and the rinsing solutions are not 
heated, there should be no discharge of air contaminants to the atmosphere during this 
activity.  Since all rejuvenating materials are in a liquid form and are not highly volatile, no 
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air contaminate emissions are anticipated during the handling, transfer and storage of the 
materials. 
 

Alternative D – Rejuvenation of SCR Catalyst – On-Site, Ex-Situ Impacts 
Under this alternative the catalyst is vacuumed to remove ash and moved from the SCR 
structure to a mobile washing plant and then prewashed with a solution of city water and 
detergent, washed in 2 percent by weight oxalic acid solution and rinsed with city water, 
dried and reinstalled.  The vacuuming of dust from the catalyst will be done with 
equipment equipped with bagfilters to prevent the discharge of dust particles during this 
activity.  Since the wash area of the mobile washing plant is enclosed and the rinsing 
solutions are not heated, there should be no discharge of air contaminants to the 
atmosphere during this activity.  Since all rejuvenating materials are in a liquid form and 
are not highly volatile, no air contaminate emissions are anticipated during the handling, 
transfer and storage of the materials. 
 

Alternative E – Delayed Rejuvenation of SCR Catalyst On-site, Ex Situ 
and Interim Replacement with New Catalyst 
Since the catalyst would be replaced and the removed catalyst held at the site instead of 
being sent for disposal, emissions from transportation for disposal of spent catalyst would 
not occur.  Air emissions for the rejuvenation portion of actions proposed under this 
alternative would be as described for Alternative D.  Emissions for this alternative would 
be temporary and transient; and would not have a significant impact on air quality. 
 

Handling and Disposal of Solid and Hazardous Waste 

Current Status and Conditions  
Solid Waste 
Each plant generates solid waste which varies in amounts and specifics by plant.  
However, each plant routinely generates the following:  municipal solid waste (garbage), 
scrap metal (recycled), wood wastes (pallets and brush and lumber), coal combustion by-
products, and used oil/oily debris.  Solid wastes are managed in accordance with 
applicable local, state, and federal laws and regulations. 
 
Hazardous Waste 
Each plant site is currently a hazardous waste generator with an EPA identification 
number.  Hazardous wastes typically generated include paint and painting operation 
wastes, lead abatement wastes, and some solvent wastes.  The rejuvenation alternatives 
(C and D) identified in this document have the potential to impact each site's generator 
status.  As a site would select a particular rejuvenation method, the plant staff would 
analyze the impact to their generator status based on the current situation at that time.  
Hazardous wastes are handled in accordance with applicable local, state and federal laws 
and regulations. 
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Alternative A – No Action Impacts 
Under the No Action Alternative, none of the solid or potentially hazardous wastes 
identified in the Proposed Action Alternatives would be generated; therefore, none of the 
potential issues or impacts associated with these wastes would occur. 
 

Alternative B – Replacement of SCR Catalyst Impacts 
Alternative B (Replacement of SCR Catalyst) would generate the approximate volumes of 
used catalyst indicated in Appendix C Tables C-1 and C-2.  As mentioned in the section 
“Activities Common to all Proposed Action Alternatives,” the test conducted for the 
Environmental Assessment for the earlier replacement of catalyst at ALF Unit 3 (TVA, 
August 2004) indicates that the logs should not be RCRA hazardous wastes.  However, 
because of the variables inherent by plant the following steps will be taken.   
 

• Due care will be taken during the removal of the logs.   
• Logs will be placed in a lined, covered dumpster compatible with the 

anticipated waste hazards.   
• A representative sample of the logs shall be taken and sent to TVA’s 

Environmental Chemistry Laboratory.  The constituents of concern are the 
RCRA metals and the Inorganic Underlying Hazardous Constituents.  Waste 
determination will be made based upon the analytical results until sufficient 
data is obtained to utilize process knowledge.   

• Preliminary testing of the spent catalyst logs show them to be non-hazardous 
despite the presence of minute amounts of vanadium pentoxide in the spent 
logs.  Therefore, these logs could appropriately be disposed at a Subtitle D 
landfill for non-hazardous wastes.  Due to the paucity of data, as described in 
the previous bullet, TVA would continue to test the spent logs, as SCRs are 
commissioned, to confirm the non-hazardous nature of the spent logs.  Testing 
of the spent logs would be performed until sufficient data is obtained to use 
generator knowledge to determine the RCRA status of the spent catalyst logs.  
Alternatively, out of an abundance of caution, the logs could be disposed at a 
Subtitle C landfill for hazardous wastes.  The impacts associated with the 
management of spent logs under either of the aforementioned options would 
be insignificant.  

 
Any other solid waste generated during the outage shall be managed in accordance with 
plant procedures and contracts.   These stipulations for Alternative B will insure that no 
significant impacts occur to any resources from activities associated with management of 
solid or hazardous wastes. 
 

Alternative C – Rejuvenation of SCR Catalyst – On-Site, In-Situ Impacts 
The on-site in-situ alternative potentially generates solid or hazardous waste in three 
ways, i.e., 1) vacuuming of loose ash; 2) physical damage to catalyst logs discovered 
during the process; and 3) as a result of the acid rejuvenation washes.  Generation of 
these wastes would be required on an intermittent, infrequent basis, depending upon the 
number or operating hours for the particular units and plant (i.e., every few years 
whenever the life expectancy of the SCR catalyst was being approached). 
 
Vacuumed Ash 
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The first step in this process is to vacuum loose ash.  The resulting ash waste would be 
expected to be similar in nature to any other ash generated by the combustion process of 
the particular unit(s) served by the SCR.  EPA has determined that the regulation of ash 
from the combustion of coal as a hazardous waste is not warranted, and that coal ash 
retains the hazardous waste exemption provided by the Bevill Amendment to RCRA.  The 
ash would either be disposed of on-site through the existing ash handling system or offsite 
as a special waste going to an approved Subtitle D landfill. 
 
Damaged Catalyst Logs 
Since the catalyst logs will be left in the reactor modules during this process, a waste 
determination for the logs is not required.  However, if the catalyst logs show sufficient 
physical damage, replacement of a limited number of logs may be required.  In that case, 
the commitments identified in the section, “Commitments and Mitigation Measures,” for 
handling and disposal of used catalyst would also apply for waste generated by physical 
damage to the catalyst logs. 
 
Acid Rejuvenation Washes - Determination of Waste Characteristic and Appropriate 
Handling Methods 
The third category of wastes generated by this process, i.e., acid rejuvenation washes and 
rinses, may exhibit the characteristic of corrosivity and possibly metals.  At the time and 
point of generation (common tank), the waste from the acid washes would be tested for 
RCRA metals and a pH measurement taken prior to deciding how to handle the waste.  
Waste handling as described below and in the Wastewater section of this document will 
depend upon the outcome of that test at the time of waste generation.  Results of these 
tests would be maintained in a TVA data base maintained by the staff of Environmental 
Affairs in the Fossil Power Group.  This testing would be conducted through at least one 
cycle of catalyst replacement for each SCR, or until FPG Environmental Affairs staff have 
determined and documented that sufficient testing has been conducted to use process 
knowledge as the basis for the decisions regarding management of the acid wash wastes. 
 
TVA has identified the following environmentally acceptable approaches for managing the 
acid wash rejuvenation solution and wash rinses.  Depending upon results of the site-
specific testing and the ultimate recipient of the waste stream, TVA would identify and 
choose the appropriate method among the following acceptable management approaches 
prior to waste generation.  With the proper use of these approaches as their applicability is 
herein defined, the generation and handling of these process wastes, whether solid or 
hazardous, would not result in significant impacts to any resource. 
 
The first approach is to utilize the Bevill exclusion (40 CFR 261.4(b)(4)) and clarifying 
“Dietrich letter” (Gary Dietrich, USEPA, January 13, 1981, to Paul Emler, Jr., Chairman for 
the Utilities Solid Waste Act Group), which would interpret these wastes as solid wastes 
which are excluded from RCRA.  Under this approach the rejuvenation/regenerate solution 
and wash rinses would be accumulated in a single tank system and then co-disposed or 
co-treated with fly ash, bottom ash, boiler slag or flue gas emission control wastes via hard 
or flexible piping to the ash pond for ultimate disposal.  Since these wastes are being 
managed under Bevill, they do not count towards the generator status, nor are land 
disposal restrictions applicable to these wastes.  Although the rejuvenation/regenerate 
solution and wash rinses may be subject to the Bevill Amendment exclusion from 
disposition as a RCRA hazardous waste, TVA would buffer the solution to a high enough 
pH so as to ensure that requirements for managing the ash pond under the NPDES 
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program are met.  The details and commitments for this approach are discussed in the 
Wastewater and Commitments and Mitigation sections of this document. 
 
The second approach would be utilized in the event TVA does not rely on the Bevill 
exemption.  The wastes would be tested to determine whether they exhibit a characteristic 
making them subject to the hazardous waste management regulations.  These wastes are 
likely to exhibit the characteristic for corrosivity, and may exhibit the toxicity characteristic 
as well.  If the wastes are hazardous only because of corrosivity, they would be handled 
by on-site neutralization as described below and discharged through the ash pond.  If they 
exhibit the characteristic for toxicity, they would be sent off-site for treatment and disposal. 
 
Should the waste fail solely for corrosivity, onsite neutralization would involve collecting 
the waste in a tank or tank system as defined at 40 CFR 260.10.  A one-time notice to file 
for land disposal would also apply.  Neutralized waste could then be routed to any onsite 
waste disposal route that is subject to NPDES or CWA standards.  The details and 
commitments associated with this approach are discussed in the Wastewater and 
Commitments and Mitigation sections of this document.  Should the waste exceed RCRA 
characteristic limits for metals or any other parameter, off-site treatment would be 
required, whereby the waste would be collected in a tanker truck for transportation to an 
offsite Environmental Restricted Awards List (ERAL)-listed Treatment, Storage and 
Disposal Facility (TSDF) for treatment and disposal. 
 

Alternative D – Rejuvenation of SCR Catalyst – On-Site, Ex-Situ Impacts 
Similar to Alternative C, the on-site ex-situ alternative potentially generates solid or 
hazardous waste in three ways, i.e., 1) vacuuming of loose ash; 2) physical damage to 
catalyst logs discovered during the process; and 3) as a result of the acid rejuvenation 
washes.  Generation of these wastes would be required on an intermittent, infrequent 
basis, depending upon the number or operating hours for the particular units and plant 
(i.e., every few years whenever the life expectancy of the SCR catalyst was being 
approached). 
 
Vacuumed Ash 
The first step in this process is to vacuum loose ash.  EPA has determined that the 
regulation of ash from the combustion of coal as a hazardous waste is not warranted, and 
that coal ash retains the hazardous waste exemption provided by the Bevill Amendment to 
RCRA.  The ash would either be disposed of on-site through the existing ash handling 
system or offsite as a special waste going to an approved Subtitle D landfill. 
 
Damaged Catalyst Logs 
Since the catalyst logs will be left in the reactor modules during this process, a waste 
determination for the logs is not required.  However, if the catalyst logs show sufficient 
physical damage, replacement of a limited number of logs may be required.  In that case, 
the commitments identified in the section, “Commitments and Mitigation Measures,” for 
handling and disposal of used catalyst would apply for waste generated by physical 
damage to the catalyst logs. 
 
Acid Rejuvenation Washes - Determination of Waste Characteristic and Appropriate 
Handling Methods 
Similar to Alternative C the third category of wastes generated by this process, i.e., acid 
rejuvenation washes and rinses, may exhibit the characteristic of corrosivity and possibly 
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metals.  At the time and point of generation (common tank), the waste from the acid 
washes will be tested for RCRA metals and a pH measurement taken prior to deciding 
how to handle the waste.  Waste handling as described below and in the Wastewater 
section of this document will depend upon the outcome of that test at the time of waste 
generation. 
Results of these tests would be maintained in a TVA data base maintained by the staff of 
Environmental Affairs in the Fossil Power Group.  This testing would be conducted 
through at least one cycle of catalyst replacement for each SCR, or until FPG 
Environmental Affairs staff have determined and documented that sufficient testing has 
been conducted to use 
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process knowledge as the basis for the decisions regarding management of the acid wash 
wastes. 
 
TVA has identified the following environmentally acceptable approaches for managing the 
acid wash rejuvenation solution and wash rinses.  Depending upon results of the site-
specific testing and the ultimate recipient of the waste stream, TVA would identify and 
chose the appropriate method among the following acceptable management approaches 
prior to waste generation.  With the proper use of these approaches as their applicability is 
herein defined, the generation and handling of these process wastes, whether solid or 
hazardous, would not result in significant impacts to any resource. 
 
The first approach is to utilize the Bevill exclusion (40 CFR 261.4(b)(4)) and clarifying 
“Dietrich letter” (Gary Dietrich, USEPA, January 13, 1981, to Paul Emler, Jr., Chairman for 
the Utilities Solid Waste Act Group), which would interpret these wastes as solid wastes 
which are excluded from RCRA.  Under this approach the rejuvenation/regenerate solution 
and wash rinses would be accumulated in a single tank system and then co-disposed or 
co-treated with fly ash, bottom ash, boiler slag or flue gas emission control wastes via hard 
or flexible piping to the ash pond for ultimate disposal.  Since these wastes are being 
managed under Bevill, they do not count towards the generator status, nor are land 
disposal restrictions applicable to these wastes.  Although the rejuvenation/regenerate 
solution and wash rinses may be subject to the Bevill Amendment exclusion from 
disposition as a RCRA hazardous waste, TVA would buffer the solution to a high enough 
pH so as to ensure that requirements for managing the ash pond under the NPDES 
program are met.  The details and commitments for this approach are discussed in the 
Wastewater and Commitments and Mitigation sections of this document. 
 
The second approach would be utilized in the event TVA does not rely on the Bevill 
exemption.  The wastes would be tested to determine whether they exhibit a characteristic 
making them subject to the hazardous waste management regulations.  These wastes are 
likely to exhibit the characteristic for corrosivity, and may exhibit the toxicity characteristic 
as well.  If the wastes are hazardous only because of corrosivity, they would be handled 
by on-site neutralization as described below and discharged through the ash pond.  If they 
exhibit the characteristic for toxicity, they would be sent off-site for treatment and disposal. 
 
Should the waste fail solely for corrosivity, onsite neutralization would involve collecting 
the waste in a tank or tank system as defined at 40 CFR 260.10.  A one-time notice to file 
for land disposal would also apply.  Neutralized waste could then be routed to any onsite 
waste disposal route that is subject to NPDES or CWA standards.  The details and 
commitments associated with this approach are discussed in the Wastewater and 
Commitments and Mitigation sections of this document.  Should the waste exceed RCRA 
characteristic limits for metals or any other parameter, off-site treatment would be 
required, whereby the waste would be collected in a tanker truck for transportation to an 
offsite Environmental Restricted Awards List (ERAL)-listed Treatment, Storage and 
Disposal Facility (TSDF) for treatment and disposal. 

Alternative E – Delayed Rejuvenation of SCR Catalyst On-site, Ex Situ 
and Interim Replacement with New Catalyst 
 
The primary difference between Alternatives D and E is that the catalyst modules would 
be held and rejuvenated at a time between the end of the outage during which 
replacement  
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catalyst has been installed and the next time for catalyst replacement in the cycle (up to 
about two years).  Alternative E, as for Alternative B, would generate the approximate 
volumes of used catalyst indicated in Appendix C Tables C-1 and C-2.  However, rather 
than being handled for disposal, the catalyst modules would be managed for rejuvenation.  
Impacts would be as identified and described for the rejuvenation process of the removed 
modules under Alternative D.  Commitments for Alternative D also apply to Alternative E. 
 
As the removed catalyst would be held prior to rejuvenation in a stable environment (e.g., 
at ambient temperatures, but protected from the elements) no additional impacts should 
occur.  Adequate storage facilities are either pre-existing or would be constructed on pre-
disturbed areas (such as those heavily re-contoured for original construction of the plant), 
so no additional solid waste should be generated.  In the event that such is not the case 
regarding availability of storage area, prior to TVA taking action, at that time the 
appropriate environmental review under NEPA would be conducted for identifying and 
evaluating any such proposed structures. 
 
Any other solid waste generated during the outage shall be managed in accordance with 
plant procedures and contracts.  These stipulations for Alternative E will insure that no 
significant impacts occur to any resources from activities associated with management of 
solid or hazardous wastes. 
 

Wastewater 

Existing Wastewater Treatment System - Ash Ponds 
The ash ponds (DSN 001) at ALF, BRF, COF, CUF, KIF, PAF, and WCF serve as the 
primary method for holding and treating waterwaters generated by the operations of the 
fossil power plants.  These ponds receive a variety of wastewater flows such as ash 
transport water, nonchemical metal cleaning wastewaters, coal pile runoff, low volume 
wastes, ammoniated wastewater from the installed NOx removal equipment, equipment 
cooling and lubricating water, station sump discharges, and storm water runoff.  The 
annualized average flows from the ash ponds at these various fossil plants range from 8.5 
MGD to 40.5 MGD.  The ash ponds discharge to receiving waters of the State in which 
they are located, therefore, to maintain compliance with their respective NPDES permits, 
TVA is required to meet the effluent limits listed in Table 1 for the DSN 001 discharges.  
 

Alternative A – No Action Impacts 
Under the No Action Alternative TVA would not replace or rejuvenate the SCR catalysts.  
No wastewater would be generated by this alternative, therefore Alternative A would have 
no wastewater impacts beyond those created by normal operation of the SCRs 
themselves. 
 

Alternative B – Replacement of SCR Catalyst Impacts 
Under this alternative catalyst elements (logs) would be removed from the catalyst 
modules, and new elements would be installed.  No wastewater would be generated by 
this alternative therefore, Alternative B would have no wastewater impacts beyond those 
created by normal operation of the SCRs themselves. 
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Alternative C – Rejuvenation of SCR Catalyst – On-Site, In-Situ Impacts 
Under this alternative the catalyst would be restored using a once-through de-ionized (DI) 
water wash followed by a recirculated 3 percent by weight H2SO4 and DI water solution 
wash.  An alternative to the acid wash would be a DI water-only wash if it is determined 
that the acid solution is not needed to attain adequate treatment.  In addition, a second 
recirculation treatment of vanadyl oxalate solution may be conducted to regenerate the 
catalyst, however, the regeneration process would not generate wastewater, therefore 
would have no wastewater impacts. 
 
A pilot scale study was conducted by applying the Alternative C rejuvenation process to 
catalyst elements from the ALF Plant.  Laboratory analyses were conducted on the DI 
water wash wastewater and the acid wash wastewater.  The results for the 5-minute once-
through DI water wash and the 25-minute acid wash are presented in Table 2.  None of 
the ash ponds have specific NPDES permit effluent limits for the wastewater parameters 
listed in Table 2, with the exception of pH and the action concentration values for 
ammonia.  Regardless, the wastewater concentrations are relatively insignificant, although 
the pH is very low (2.2 s.u. for the DI water wash wasterwater and 0.65 s.u. for the acid 
wash wastewater).     
 
Per the considerations in the section titled, Acid Rejuvenation Washes - Determination of 
Waste Characteristic and Appropriate Handling Methods under Alternative C of the Solid 
and Hazardous Waste portion of this document, the low pH wastewater created from the 
on-site rejuvenation process would be neutralized at the point of generation.  A series of 
circulating tanks, such as shown in Appendix B Figure B-4  in which the neutralizing agent 
(probably lime, caustic soda, or a caustic solution) can be slowly introduced would most 
likely be used for the elementary neutralization (pH adjustment).  Using this method to 
slowly raise the pH would allow the exothermic reaction to occur slowly thereby minimizing 
undesirable side effects of a fast occurring exothermic reaction.  The pH level would be 
raised to a pH range that was suitable for discharging through the respective plant  
NPDES-permitted ash pond discharges.  To accomplish this condition, the low pH 
wastewater created from the on-site rejuvenation process would be adjusted at the point 
of generation to a pH value of greater than 2.0, most typically in the range of 4.0-6.0 
depending on site characteristics and the ash pond conditions (e.g., the existing 
wastewater pH) of the particular plant. 
 
Following elementary neutralization the wastewater would be directed to the ash ponds via 
existing conveyances such as the ash sluice lines or the station sumps.  The tanks for the 
neutralization process may be temporary and mobile or permanent fixtures located in 
close proximity to the SCR components and within the existing area of the plant 
infrastructure previously disturbed for construction of the plant.  It is anticipated that the 
effluent from the tanks would be transferred through a flexible hose such as those used in 
the washing process.  If the tanks are permanently fixed, the transfer piping would need to 
be rigid and meet all engineering and BMP requirements for a particular location.   
 
Using the process wastewater analytical data, and knowing the current inflows for the ash 
ponds, the concentrations of the wastewater parameters entering the ash ponds were 
calculated prior to any additional mixing that might occur in the ash ponds.  For the 
purposes of determining if Alternative C would have significant wastewater impacts, the 
following conditions were assumed to determine the outfall concentrations: 
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Table 2.  Laboratory Results from Rejuvenation of SCR Catalyst -- On-Site, In-Situ 

Wastewater 5 Min. Once-Thru DI Water 25 Min. Recirc. 3% H2SO4 
Parameters Concentration (mg/L) Concentration (mg/L) 

Flow (for 2.5-18 days) 0.019 MGD 0.0106 MGD 
pH 2.2 s.u. 0.65 s.u. 
Arsenic -- -- 
Vanadium 12 32 
Molybdenum <1 <1 
Sodium 170 175 
Potassium 11 21 
Calcium 60 67 
Magnesium 13 32 
Iron 11 20 
Chloride -- -- 
Sulfate -- -- 
Phosphate 10 11.5 
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1. the laboratory data obtained using ALF catalyst elements were applicable to all 

the plants; 
2. no other sources of the wastewater constituents were considered; and 
3. the process wastewater had complete mixing with other inflows but no additional 

mixing or settling in the ash ponds was assumed. 
 
The calculated concentrations of the wastewater parameters at the ash pond inflows are 
summarized in Table 3.  All results are less than 1 mg/L and are likely to be even lower at 
the discharge point due to mixing and settling in the ash ponds.  The process wastewaters 
created by Alternative C would contribute an insignificant incremental increase in the 
concentration of the wastewater parameters at the DSN 001 discharge point.  Based on 
these data (Table 3) and the use of elementary neutralization for control of pH, Alternative 
C should have no significant impacts on wastewater characteristics, or on compliance with 
applicable permit limits, including whole effluent toxicity. 
 

Alternative D – Rejuvenation of SCR Catalyst – On-Site, Ex-Situ Impacts 
Under this alternative the catalyst would be restored by pre-washing each module with a 
solution of city water and detergent followed by a 2 percent by weight oxalic acid wash.  
The modules would then be rinsed using city water. 
 
A pilot scale study was conducted by applying the Alternative D rejuvenation process to 
catalyst elements from the ALF Plant.  Laboratory analyses were conducted on the pre-
wash wastewater and the oxalic acid wash wastewater.  The results for the pre-wash and 
the acid wash are presented in Table 4.  None of the ash ponds have specific NPDES 
permit effluent limits for the wastewater parameters listed in Table 4, with the exception of 
pH and the action concentration values for ammonia.  Regardless, the wastewater 
concentration are relatively insignificant, although the acid wash wastewater pH is low (1.5 
s.u.).     
 
Per the considerations in the section titled, Acid Rejuvenation Washes - Determination of 
Waste Characteristic and Appropriate Handling Methods under Alternative C of the Solid 
and Hazardous Waste portion of this document, the low pH wastewater created from the 
on-site rejuvenation process would be neutralized at the point of generation.  A series of 
circulating tanks, such as shown in Appendix B Figure B-4  in which the neutralizing agent 
(probably lime, caustic soda, or a caustic solution) can be slowly introduced would most 
likely be used for the neutralization (pH adjustment).  Using this method to slowly raise the 
pH would allow the exothermic reaction to occur slowly, thereby minimizing undesirable 
side effects of a fast occurring exothermic reaction.  The pH level would be raised to a pH 
range that was suitable for discharging through the respective plant NPDES-permitted ash 
pond discharges.  To accomplish this condition, the low pH wastewater created from the 
on-site rejuvenation process would be adjusted at the point of generation to a pH value of 
greater than 2.0, most typically in the range of 4.0-6.0 depending on site characteristics 
and the ash pond conditions (e.g., the existing wastewater pH) of the particular plant. 
 
Following elementary neutralization the wastewater would be directed to the ash ponds via 
existing conveyances such as the ash sluice lines or the station sumps.  The tanks for the 
neutralization process may be temporary and mobile or permanent fixtures located in 
close proximity to the SCR components and within the existing area of the plant 
infrastructure previously disturbed for construction of the plant.  It is anticipated that the 
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effluent from the tanks would be transferred through a flexible hose such as those used in 
the washing  
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Table 3.  Concentrations in Inflows to Ash Ponds for Selected Wastewater Parameters -- 
On-Site, In-Situ 

  ALF BRF COF CUF KIF PAF WCF 

Wastewater 
Ash Pond 

Q 
Ash Pond 

Q 
Ash Pond 

Q 
Ash Pond 

Q 
Ash Pond 

Q 
Ash Pond 

Q 
Ash Pond 

Q 

Parameters 
Conc 
(ug/L)  

Conc 
(ug/L)  

Conc 
(ug/L)  

Conc 
(ug/L)  

Conc 
(ug/L)  

Conc 
(ug/L)  

Conc 
(ug/L)  

Arsenic -- -- -- -- -- -- -- 
Vanadium 54.79 30.96 66.88 25.75 14.00 17.09 17.26 
Molybdenu
m 2.86 1.62 3.49 1.34 0.73 0.89 0.90 
Sodium 491.19 277.55 599.56 230.81 125.51 153.21 154.71 
Potassium 41.69 23.56 50.89 19.59 10.65 13.00 13.13 
Calcium 178.72 100.99 218.15 83.98 45.67 55.75 56.29 
Magnesium 56.62 32.00 69.12 26.61 14.47 17.66 17.83 
Iron 40.67 22.98 49.64 19.11 10.39 12.68 12.81 
Chloride -- -- -- -- -- -- -- 
Sulfate -- -- -- -- -- -- -- 
Phosphate 30.13 17.02 36.78 14.158 7.70 9.40 9.49 
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Table 4.  Laboratory Results from Rejuvenation of SCR Catalyst -- On-Site, Ex-Situ 
Wastewater Pre-Wash Discharge Oxalic Acid Discharge 
Parameters Concentration (mg/L) Concentration (mg/L) 

Flow (for 2.8-20 days) 0.058 MGD 0.0064 MGD 
pH 5.4 s.u. 1.5 s.u. 
Ammonium-N <0.3 0.8 
Nitrate-N 3.9 4.7 
Nitrite-N <0.03 <0.3 
Chloride 9.6 33.7 
Sulfate 131 41.5 
o-Phosphate <0.3 <3 
Sodium 22.4 31.2 
Potassium 3.9 7.1 
Calcium 49.5 17 
Magnesia 9.9 14 
Arsenic <0.01 0.04 
Barium <0.02 <0.02 
Lead <0.01 0.056 
Cadmium <0.001 <0.001 
Chromium <0.01 0.014 
Iron 0.078 1.96 
Molybdenum <0.02 0.097 
Nickel 0.015 0.052 
Silver <0.02 <0.02 
Thallium 0.084 0.15 
Titanium <0.02 1.43 
Zinc 0.915 0.78 
Tin <0.1 0.18 
Selenium <0.02 0.084 
Vanadium 0.031 8.32 
Mercury <0.01 <0.01 
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process.  If the tanks are permanently fixed, the transfer piping would need to be rigid and 
meet all engineering and BMP requirements for a particular location.   
 
Using the process wastewater analytical data, and knowing the current inflows for the ash 
ponds, the concentrations of the wastewater parameters entering the ash ponds were 
calculated prior to any additional mixing that might occur in the ash ponds.  For the 
purposes of determining if Alternative D would have significant wastewater impacts, the 
following conditions were assumed to determine the outfall concentrations: 

1. the laboratory data obtained using ALF catalyst elements were applicable to all 
the plants; 

2. no other sources of the wastewater constituents were considered; and 
3. the process wastewater had complete mixing with other inflows but no additional 

mixing or settling in the ash ponds was assumed. 
 
The calculated concentrations of the wastewater parameters at the ash pond inflows are 
summarized in Table 5.  All results are less than 1 mg/L and are likely to be even lower at 
the discharge point due to mixing and settling in the ash ponds.  The process wastewaters 
created by Alternative D would contribute an insignificant incremental increase in the 
concentration of the wastewater parameters at the DSN 001 discharge point.  Based on 
these data (Table 5) and the use of elementary neutralization for control of pH, Alternative 
D should have no significant impacts on wastewater characteristics, or on compliance with 
applicable permit limits, including whole effluent toxicity. 
 

Alternative E – Delayed Rejuvenation of SCR Catalyst On-site, Ex Situ 
and Interim Replacement with New Catalyst 
Under this alternative entire catalyst modules would be removed from the SCR, and new 
modules would be installed.  No wastewater would be generated by this portion of the 
activities under this alternative.  The anticipated potential for impacts and commitments 
identified for the rejuvenation activities under this alternative are the same as for 
Alternative D. 

Summary of Commitments and Mitigation Measures 
The following commitments and mitigation measures were identified as necessary to 
ensure that no significant impacts result from the proposed actions. 
 

Commitments Which Apply to All Action Alternatives 
For replacement of catalyst logs, whether under the replacement alternative or in the 
event that damaged logs are identified during the alternatives for rejuvenation processes, 
due care will be taken during removal of the logs to not break or otherwise crumble the 
used catalyst logs and modules, and therefore, minimize the potential for fugitive dust.  
Logs will be placed in a lined, covered container compatible with the anticipated waste 
hazards. 
 
While handling used catalyst, workers will wear respiratory protection to prevent inhalation 
of the minor, insignificant amount of dust or fines that could be generated during removal 
and handling.  The contractor shall address specific Industrial Hygiene issues in the site 
Work Safety Plan. 
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Table 5.  Concentrations in Inflows to Ash Ponds for Selected Wastewater Parameters -- 
On-Site, Ex-Situ 

  ALF BRF COF CUF KIF PAF WCF 

Wastewater 
Ash Pond 

Q 
Ash Pond 

Q 
Ash Pond 

Q 
Ash Pond 

Q 
Ash Pond 

Q 
Ash Pond 

Q 
Ash Pond 

Q 

Parameters Conc (ug/L) 
Conc 
(ug/L) 

Conc 
(ug/L) 

Conc 
(ug/L) 

Conc 
(ug/L) 

Conc 
(ug/L) 

Conc 
(ug/L) 

Ammonium-
N 2.17 1.23 2.65 1.02 0.56 0.68 0.69 
Nitrate-N 24.67 13.96 30.10 11.61 6.32 7.72 7.79 
Nitrite-N 0.35 0.20 0.43 0.17 0.09 0.11 0.11 
Chloride 74.46 42.13 90.83 35.05 19.08 23.28 23.51 
Sulfate 756.56 428.11 922.87 356.12 193.86 236.58 238.87 
o-Phosphate 3.53 2.00 4.31 1.66 0.91 1.11 1.12 
Sodium 144.32 81.66 176.04 67.93 36.98 45.13 45.56 
Potassium 26.16 14.80 31.91 12.31 6.70 8.18 8.26 
Calcium 286.69 162.23 349.72 134.95 73.46 89.65 90.52 
Magnesia 63.91 36.17 77.96 30.08 16.38 19.99 20.18 
Arsenic 0.08 0.05 0.10 0.04 0.02 0.03 0.03 
Barium 0.12 0.07 0.15 0.06 0.03 0.04 0.04 
Lead 0.09 0.05 0.11 0.04 0.02 0.03 0.03 
Cadmium 0.01 0.00 0.01 0.00 0.00 0.00 0.00 
Chromium 0.06 0.04 0.08 0.03 0.02 0.02 0.02 
Iron 1.65 0.93 2.01 0.78 0.42 0.52 0.52 
Molybdenu
m 0.17 0.10 0.21 0.08 0.04 0.05 0.05 
Nickel 0.12 0.07 0.14 0.05 0.03 0.04 0.04 
Silver 0.12 0.07 0.15 0.06 0.03 0.04 0.04 
Thallium 0.56 0.32 0.69 0.26 0.14 0.18 0.18 
Titanium 1.00 0.57 1.22 0.47 0.26 0.31 0.32 
Zinc 5.59 3.16 6.82 2.63 1.43 1.75 1.76 
Tin 0.67 0.38 0.82 0.32 0.17 0.21 0.21 
Selenium 0.16 0.09 0.20 0.08 0.04 0.05 0.05 
Vanadium 5.33 3.02 6.51 2.51 1.37 1.67 1.68 
Mercury 0.06 0.04 0.08 0.03 0.02 0.02 0.02 
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Should the logs be removed for disposal, a representative sample will be taken in order to 
make a determination of waste characteristic (i.e., non-hazardous or hazardous).  The 
analysis will be conducted by TVA’s Environmental Chemistry Laboratory in Chattanooga, 
or TVA-designated equivalent laboratory, (analyzing for TCLP Metals with the Inorganic 
Underlying Hazardous Constituents at non-wastewater detection levels).  The results of 
these analyses shall be sent to FPG-Environmental Affairs for future determinations 
utilizing process knowledge.  
 
Preliminary testing of the spent catalyst logs show them to be non-hazardous despite the 
presence of minute amounts of vanadium pentoxide in the spent logs.  Therefore, these 
logs could appropriately be disposed at a Subtitle D landfill for non-hazardous wastes.  
Due to the paucity of data, TVA would continue to test the spent logs, as SCRs are 
commissioned, to confirm the non-hazardous nature of the spent logs.  Testing of the 
spent logs would be performed until sufficient data is obtained to use generator 
knowledge to determine the RCRA status of the spent catalyst logs.  Alternatively, out of 
an abundance of caution, the logs could be disposed at a Subtitle C landfill for hazardous 
wastes. 
 
Should TVA be a co-generator or generator of hazardous waste associated with the 
replacement of catalyst (whether under the replacement alternative or ancillary to the 
rejuvenation alternatives), a qualified hazardous was disposal facility that is on TVA’s 
Environmental Restricted Awards List (ERAL) at the time of the project would be used for 
the ultimate disposal. 
 
Commitments Which Apply To On-site, In Situ (C) and On-site Ex-Situ 
(D) Rejuvenation and Delayed Rejuvenation of SCR Catalyst On-site, Ex 
Situ and Interim Replacement with New Catalyst (E) Alternatives 
The vacuuming of dust from the catalyst will be done with equipment equipped with 
bagfilters to prevent the discharge of dust particles during this activity.   
  
Vacuumed ash will either be disposed of onsite through the existing ash handling system 
or offsite as a special waste going to an approved Subtitle D landfill. 
 
At the time and point of generation (common tank), the waste from acid washes will be 
tested for RCRA metals and a pH measurement taken (for corrosivity) prior to deciding 
how to handle the waste.  Waste handling will depend upon the outcome of that test at the 
time of waste generation.  Results of these tests would be maintained in a TVA data base 
maintained by the staff of Environmental Affairs in the Fossil Power Group.  This testing 
would be conducted through at least one cycle of catalyst replacement for each SCR, or 
until FPG Environmental Affairs staff have determined and documented that sufficient 
testing has been conducted to use process knowledge as the basis for the decisions 
regarding management of the acid wash wastes. 
 
Should the acid wash and rinse wastes from either rejuvenation alternative exhibit 
corrosivity (low pH), onsite neutralization would involve collecting the waste in a tank or 
tank system as defined at 40 CFR 260.10, and then co-disposed or co-treated with the fly 
ash, bottom ash, boiler slag or flue gas emission control wastes via hard or flexible piping 
to the ash pond for ultimate disposal.  If the tank(s) are permanently fixed, the transfer 
piping would need to be rigid and meet all engineering and BMP (Best Management 
Practices) for a particular location. 
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TVA would buffer the common acid wash and rinse solution to a high enough pH so as to 
ensure that requirements for managing the ash pond under the NPDES program are met.  
Low pH wastewater created from the on-site rejuvenation process would be adjusted at 
the point of generation to a pH value of greater than 2.0, most typically in the range of 4.0-
6.0 depending on site characteristics and the ash pond conditions (e.g., the existing 
wastewater pH) of the particular plant.   
 
Neutralized waste would be routed to any waste disposal route that is subject to NPDES 
or CWA standards (e.g. the ash ponds) via flexible or hard piping to existing conveyances 
such as the ash sluice lines or the station sumps. 
 
Should the waste exceed RCRA characteristic limits for metals or any other parameter, 
off-site treatment would be required, whereby the waste would be collected in a tanker 
truck for transportation to an offsite Environmental Restricted Awards List (ERAL)-listed 
Treatment, Storage and Disposal Facility (TSDF) for treatment and disposal. 
 
For Alternative E, the removed catalyst would be held for re-use in a stable environment 
(e.g., at ambient temperatures, but protected from the elements), such as in temporary or 
permanent on-site storage structures.  In the event that additional holding facilities for the 
temporary protection of catalyst modules are needed for Alternative E, prior to TVA taking 
action, subsequent environmental review under NEPA will be required for identifying and 
evaluating any such proposed structures.   

Preferred Alternative(s) 
The specific nature of deactivation of the SCR catalyst may vary between fossil plants, 
therefore, favoring one method of replacement and disposal, or rejuvenation, over another 
at different plants.  Among the rejuvenation alternatives, determination of the appropriate 
cleaning, rejuvenation and/or regeneration process and timing would be based upon 
economics and the particular catalyst deactivation mechanisms at the specific plant.  As of 
the SCR systems, only ALF Unit 2 has undergone their first cycling through maintenance 
of the catalyst, the site-specific nature of deactivation at the other facilities cannot be 
determined until just prior to the time the catalyst would need replaced or rejuvenated.  
TVA prefers to maintain the flexibility to select among the entire suite of proposed action 
alternatives, as economically and technologically appropriate, to address the plant-specific 
nature of catalyst deactivation.   

TVA Contributors 
Anne Aiken      Wastewater 
Angela Ballew   Hazardous and Solid Waste 

Determinations 
Steve Barnes Wastewater Permitting 
Larry Bowers Solid Waste Permitting 
Mark Hill Project Manager, SCR Catalyst Project 
Darlene Keller FPG NEPA Coordinator 
Jennifer Moses     Aquatic Toxicology 
Roy Quinn      Wastewater 
Denise Thacker     Hazardous Waste Permitting 
Bruce Yeager      NEPA Project Management 
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Appendix A 

Material Safety Data Sheets for SCR Catalyst, Detergent, 
and Regeneration Compound 
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CORMETECH, INC. Page 1 of 5 
Environmental Technologies 
SCR Systems NOx Catalyst 
Material Data Safety Sheet 
Effective Date: 10/03 Supercedes: 11/92 

CORMETECH 
 
Section 1: CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 
Product Name: SCR Systems NOx Catalyst For Additional Product Information: (919) 620-3000 
Chemical Family: Ceramic In Emergency: (919) 620-3000 
Manufacturer: Cormetech, Inc. Approved by: H Terry McTernan, PE 
Address: 5000 International Dr 
Durham, NC 27712 
HMIS/NFPA Ratings H: 2 F: 0 R: 0 
Section 2: COMPOSITION/INFORMATION ON INGREDIENTS 
FOR EXPOSURE LIMITS SEE SECTION 8 
FOR OTHER TOXICOLOGICAL INFORMATION SEE SECTION 12 
Exposure Limit Sec 12 INFO 
CAS # COMPONENT NAME % YES NO YES NO 
13463-67-7 Titanium dioxide < 85 X X 
1314-35-8 Tungsten oxide < 24 X X 
Not Available Fibrous glass, 
continuous filament 
< 10 X X 
14808-60-7 Silicon dioxide 0 - 5 X X 
1314-62-1 Vanadium pentoxide 0 - 5 X X 
Component Information/Information on Non-Hazardous Components 
This product has been evaluated under the criteria specified in 29 CFR 1910.1200 (Hazard 
Communication Standard). The exact composition of each product may vary slightly. All 
components listed above may not be present in each product. 
Section 3: HAZARDS IDENTIFICATION 
Emergency Overview 
WARNING! This product contains a component that is poisonous. Harmful or fatal if swallowed. 
This is a non-combustible, non-reactive solid material. It is supplied in the form of ceramic 
honeycombs. Use methods suitable to fight surrounding fire.  Exposure to ceramic dusts may be 
irritating to eyes, nose, and throat. At very high levels the ceramic dust may have an effect on the 
lungs. The metallic elements contained in the ceramic may be biologically available if ingested or 
inhaled. 
Potential Effects of Acute Exposure: 
Eye: Ceramic dust or powder may irritate eye tissue. Rubbing may cause abrasion of cornea. 
Skin Contact: Ceramic dust or powder may irritate the skin. Mechanical rubbing may increase skin 
irritation. 
Skin Absorption: No components are known to be available for absorption through the skin. 
Ingestion: Harmful or fatal if swallowed. May cause temporary irritation of throat, stomach, and 
gastrointestinal tract. 
Inhalation: Dust from this product may cause irritation of the nose, throat, and respiratory tract. 
When inhaled in very large amounts, damage to the lung can occur. 
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CORMETECH, INC. Page 2 of 5 
Environmental Technologies 
SCR Systems NOx Catalyst 
Material Data Safety Sheet 
Effective Date: 10/03 Supercedes: 11/92 

CORMETECH 
 
Potential Effects of Chronic Exposure: 
Long term exposure to vanadium pentoxide dusts or fumes may cause lung damage, damage to the 
blood-forming elements, and central nervous system effects. IARC has classified the ceramic fibers 
used in this product as category 2B carcinogens (sufficient evidence of carcinogenicity in animals 
but insufficient evidence in humans). 
Section 4: FIRST AID MEASURES 
Eyes: Immediately flush eyes with large amounts of water, continue to flush for 15 minutes. 
Seek medical attention immediately. 
Skin: Cuts or abrasions should be treated promptly with thorough cleansing of the affected area. 
Get medical attention if irritation persists. Launder contaminated clothing before reuse. 
Inhalation: If mists, vapors or fumes of this product are inhaled, remove person immediately to 
fresh air. Seek medical attention if symptoms develop or persist. If breathing is difficult, give 
oxygen. 
Ingestion: If conscious give 2-4 glasses of water and induce vomiting. Nothing by mouth if 
unconscious. 
Notes to Physician: None. 
Section 5: FIRE-FIGHTING MEASURES 
General: Not expected to be a fire hazard. 
Flashpoint: Not applicable. 
Flammability Limits: Not applicable. 
Auto ignition Temperature: Not applicable. 
Means of Extinction: As for the surrounding fire. 
Hazardous Combustion Products: Material forms irritating and toxic gaseous metallic oxides at 
high temperatures. 
Fire-Fighting Instructions: Wear full protective clothing; including helmet, self-contained positive 
pressure or pressure demand breathing apparatus, protective clothing and face mask. 
Section 6: ACCIDENTAL SPILL/RELEASE MATERIALS 
General: Avoid creating dust. Prevent entry into sewers or waterways. 
Large/Small Spill: Collect spill using a vacuum cleaner with a HEPA filter. Place in a closed 
container. 
Waste Disposal: Clean up and dispose of waste in accordance with all Federal, State, and Local 
regulations. Regulations vary. Consult local authorities before disposal. 
Section 7: HANDLING AND STORAGE 
General Handling Precautions: Avoid inhalation of dust. Avoid contact with skin and eyes. Wear 
appropriate protective equipment during handling. Wash thoroughly after handling. 
Storage Requirements: Store in a dry area. 
Section 8: EXPOSURE CONTROL/PERSONAL PROTECTION 
Ventilation: If material is ground or cut use appropriate local exhaust ventilation to keep exposures 
below the regulated limits. 
Exposure Limits: 
OSHA ACGIH Other 
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CORMETECH, INC. Page 3 of 5 
Environmental Technologies 
SCR Systems NOx Catalyst 
Material Data Safety Sheet 
Effective Date: 10/03 Supercedes: 11/92 

CORMETECH 
 
Chemical Name TWA STEL TWA STEL TWA STEL 
Titanium dioxide 10 mg/m3 10 mg/m3 

Tungsten oxide 5 mg/m3 10 mg/m3 5 mg/m3 10 mg/m3 

Silicon dioxide 6 mg/m3 6 mg/m3 

Vanadium pentoxide 0.05 mg/m3 0.05 mg/m3 ceiling = 0.55 mg/m3 (NIOSH) 
Ceramic fiber 1 fibre/cm3 (supplier TWA) 
Particulates 
(not otherwise regulated) 
OSHA: total dust: 15 mg/m3 

respirable fraction: 5 mg/m3 

Personal Protective Equipment: 
Eye Protection: Wear safety glasses with side shields. 
Skin Protection: Wear impervious gloves, if necessary for type of operation. Use of coveralls and 
long sleeves is recommended to prevent skin contact. 
General Protection: Eye wash fountain and emergency showers are recommended. Use good 
hygiene practices when handling this material including changing and laundering work clothing after 
use. 
Respiratory Protection: If ventilation is not sufficient to effectively prevent buildup of dust, 
appropriate NIOSH respirator protection must be provided. Respirators should be selected by and 
used under the direction of a trained health and safety professional following requirements found in 
OSHA’s respirator standard (29 CFR 1910.134) and ANSI’s standard for respiratory protection 
(Z88.2-1992). 
Section 9: PHYSICAL AND CHEMICAL PROPERTIES 
Physical State: Solid Softening Point: > 1,800oC 
Odor and Appearance: Yellowish green to gray, odorless pH: not applicable 
Specific Gravity: 4.26 gm/cm3 (density) Solubility (in water): Slight 
Boiling Point: not applicable Freezing Point: not applicable 
Vapor Pressure: not applicable Evaporation Rate: not applicable 
Percent Volatile: not applicable Viscosity: not applicable 
Vapor Density: not applicable 
Section 10: STABILITY AND REACTIVITY 
Stability: Product is stable under recommended storage conditions. 
Conditions to Avoid: Keep away from moisture. 
Hazardous Polymerization: None known. 
Incompatibility: None known. 
Section 11: TRANSPORT INFORMATION 
This product is not regulated as a hazardous material by the United States (DOT) or Canadian 
(TDG) transportation regulations. 
Section 12: TOXICOLOGICAL INFORMATION 
General: No information available for product. Components of this product are harmful by ingestion 
and/or inhalation if excessive dusts are generated. Components may also cause moderate to severe 
irritation to the eyes and skin. Vanadium pentoxide is a poisonous material. It is highly toxic and 
may be fatal by ingestion. It also causes irritation to the skin, eyes and respiratory tract.  Inhalation 
may result in pulmonary edema. 
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CORMETECH, INC. Page 4 of 5 
Environmental Technologies 
SCR Systems NOx Catalyst 
Material Data Safety Sheet 
Effective Date: 10/03 Supercedes: 11/92 

CORMETECH 
 
Component Analysis: 
Tungsten oxide Oral LD50 Rat: 1059 mg/kg 
Titanium dioxide 
Vanadium pentoxide Oral LC50 Rat: 10-12 mg/kg 
Carcinogenicity: No information available for product. 
Component 
Carcinogenicity: 
Titanium oxide ACGIH: A4 – Not classifiable as a Human Carcinogen 
NIOSH: Occupational carcinogen 
IARC: Monograph 47, 1989 (Group 3 (Not classifiable)) 
Silicon dioxide IARC: Monograph 68, 1997 (Group 3 (Not classifiable)) 
Fibrous glass: ACGIH: A4 – Not classifiable as a Human Carcinogen (related to Continuous 
filament glass 
fibers) 
IARC: Monograph 43, 1988 (related to Glass filaments) (Group 3 (Not classifiable)) 
Epidemiology: No information available for product. 
Neurotoxicity: No information available for product. 
Mutagenicity: No information available for product. 
Teratogenicity: No information available for product. 
Other Toxicological 
Information: 
No additional information. 
Section 13: REGULATORY INFORMATION 
TSCA Status: A component of this product is not listed on the TSCA Inventory List. However, this 
component is a naturally occurring chemical substance and is therefore automatically included on 
the TSCA Inventory 
List. All other components are on the TSCA Inventory List. 
CERCLA/SARA: This material contains a chemical that is identified under SARA Section 313. 
Vanadium pentoxide CERCLA RQ = 1000 lbs SARA RQ = 1000 lbs 
RCRA: This product does not contain any components in quantities that meet 40 CFR 261.24. All 
Users of this product must test your waste using methods described in 40 CFR Part 261 to 
determine if it meets these or other applicable definitions of hazardous waste. Waste must be 
handled in accordance with all applicable regulations. Purchaser is advised to review regulations 
referenced for applicability as determined by purchaser’s use of product. 
Section 14: OTHER INFORMATION 
Revision information: 9/03/03 
Reasonable care has been taken in the preparation of this information, but CORMETECH makes no 
warranty of merchantability of any other warranty, expressed or implied, with respect to this 
information. CORMETECH makes no representations and assumes no liability for any direct, 
incidental or consequential damages resulting from its use. 
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CORMETECH, INC. Page 5 of 5 
Environmental Technologies 
SCR Systems NOx Catalyst 
Material Data Safety Sheet 
Effective Date: 10/03 Supercedes: 11/92 

CORMETECH 
 
Key/Legend 
ACGIH = American Conference of Governmental Industrial Hygienists. CERCLA = Comprehensive 
Environmental Response, Compensation and Liability Act. CFR = Code of Federal Regulations. 
DSL = Canadian Domestic Substance List. EINECS = European Inventory of New and Existing 
Chemical Substances. EPA = Environmental Protection Agency. HEPA = High Efficiency 
Particulate Air. HMIS = Hazardous Material Identification System. IARC = International Agency for 
Research onCancer. NFPA = National Fire Protection Association. NIOSH = National Institute of 
Occupational Safety and Health. NJTSR = New Jersey Trade Secret Registry. NTP = National 
Toxicology Program. OSHA = Occupational Safety and Health Administration. NA = Not Available 
or Not Applicable. SARA = Superfund Amendments and Reauthorization Act. TLV = Threshold Limit 
Value. TSCA = Toxic Substance Control Act. WHMIS = Workplace Hazardous Materials Information 
System. 

CORMETECH 
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Appendix B 

Photos of an SCR catalyst log, SCR catalyst module, spray 
headers, catch basins and collection tanks (frac tank) 

 
 



SCR-Tech Spray Header



SCR-Tech Catch Basin



SCR-Tech Collection Tanks



ALF Catalyst Log



Top View Of Catalyst Module
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Appendix C.  Amount and type of waste generated by 
replacement or rejuvenation alternatives  

Table C-1.  Number of SCR catalyst modules per layer, bypass capability, volume of 
catalyst generated as waste per layer by the alternative for Replacement of Catalyst and 
characteristics of effluent generated by the alternative for On-site, in-situ rejuvenation of 
catalyst for each plant  
 
     SCR-Tech   SCR-Tech 

Plant Unit 

Catalyst 
Volume 

Per 
Layer, 

M3 

Modules 
Per 

Layer 

SCR 
Bypass 

Capabilit
y  

Modules 
Per Day Days 

Once 
Through 

DI 
Water, 
Gal/day 

Recirc 
Acid 

Solution
, 

Gal/day 

 

Once 
Through 

DI 
Water, 
Total 

Gallons 

Recirc 
Acid 

Solution
, Total 

Gallons 

              

ALF 1-3 190 90 No 20 
        
4.5  38,000 10,600  171,000 47,700 

              

BRF  481 224 Yes 20 
       
11.2  38,000 10,600  425,600 118,720 

              

COF 5 301 152 No 20 
        
7.6  38,000 10,600  288,800 80,560 

              

CUF 1 583 360 Yes 20 
       
18.0  38,000 10,600  684,000 190,800 

              

CUF 2 773 360 Yes 20 
       
18.0  38,000 10,600  684,000 190,800 

              

KIF 1-4 105 50 No 20 
        
2.5  38,000 10,600  95,000 26,500 

              

KIF 5-8 128 60 No 20 
        
3.0  38,000 10,600  114,000 31,800 

              

PAF 1-2 365 180 Yes 20 
        
9.0  38,000 10,600  342,000 95,400 

              

PAF 3 590 280 Yes 20 
       
14.0  38,000 10,600  532,000 148,400 

              

WCF 7-8 295 140 Yes 20 
        
7.0  38,000 10,600  266,000 74,200 

                   
            
            
     Gallons per Minute 190     
     Minutes  10     

     
Gallons per 
Module  530    
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Table C-2.  Number of SCR catalyst modules per layer, volume of catalyst generated as waste per layer by the alternative for 
Replacement of Catalyst and characteristics of effluent generated by the alternative for On-site, ex-situ rejuvenation of catalyst 
for each plant  
 
    Enerfab   Enerfab 

Plant Unit 

Catalyst 
Volume 

Per Layer, 
M3 

Modules 
Per Layer 

Modules Per Day Days 

Pre-Wash 
Water/ 
Detergent, 
Gal/day 

Acid 
Solution 
Wash, 
Gal/day 

 

Pre-Wash 
Water/ 
Detergent, 
Total Gallons 

Acid 
Solution 
Wash, 
Total 
Gallons 

             

ALF 1-3 190 90 18          5.0  57,960 6,440  289,800 32,200 

             

BRF  481 224 18        12.4  57,960 6,440  721,280 80,142 

             

COF 5 301 152 18          8.4  57,960 6,440  489,440 54,382 

             

CUF 1 583 360 18        20.0  57,960 6,440  1,159,200 128,800 

             

CUF 2 773 360 18        20.0  57,960 6,440  1,159,200 128,800 

             

KIF 1-4 105 50 18          2.8  57,960 6,440  161,000 17,889 

             

KIF 5-8 128 60 18          3.3  57,960 6,440  193,200 21,467 

             

PAF 1-2 365 180 18        10.0  57,960 6,440  579,600 64,400 

             

PAF 3 590 280 18        15.6  57,960 6,440  901,600 100,178 

             

WCF 7-8 295 140 18          7.8  57,960 6,440  450,800 50,089 

                  

           

           

    Gallons per Module 3220         358     
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Table C-3.  Capacity of Common Tank Needed and Assumptions for Filling and Emptying for Catalyst Rejuvenation Alternatives 
at Each Fossil Plant.  Assumptions for Filling and Emptying During Activities 
   Catalyst Rejuvenation 
   Common Tank Capacity 
      
      
   SCR-Tech  Enerfab 

Plant Unit  Gallons  Gallons 
      

ALF 1-3        2,430         32,200  
      

BRF         2,430         32,200  
      

COF 5        2,430         32,200  
      

CUF 1        2,430         32,200  
      

CUF 2        2,430         32,200  
      

KIF 1-4        2,430         32,200  
      

KIF 5-8        2,430         32,200  
      

PAF 1-2        2,430         32,200  
      

PAF 3        2,430         32,200  
      

WCF 7-8        2,430         32,200  
      
      
SCR-Tech 1900 gallons of once through DI water plus 530 gallons of acid solution per module.   
  Fill and empty the common tank once per module. 
      
Enerfa
b  

3220 gallons of prewash water/detergent solution per module X 9 modules plus 3220 gallons of acid solution for 9 
modules. 

  Fill and empty the common tank after 9 modules (i.e twice per day). 
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